Introduction {#sec1-1}
============

Still in rural setting, family physicians exist. Majority of villagers irrespective of severity illness first visits to their family physician. Because of improvement in literacy, villagers are health conscious. Acute infectious diseases like diarrhea, bacillary dysentery, cholera, chicken pox, measles scabies, and worm infestations are on the way of vanishing. These diseases are replaced by noncommunicable diseases (NCDS) like hypertension, ischemic heart diseases (IHDs), diabetes, and mental illness. General physicians are now aware of NCDS. The prevalence of coronary heart disease has progressively increasing from 10.4% to 13.1% during last decade in developing country like India.\[[@ref1][@ref2]\] Pre-hospital sudden death preceded by chest pain has led to a search of risk factors responsible for coronary heart disease (IHD). More than 200 risk markers of IHD have been identified. Major factors are hypertension, diabetes mellitus (DM), hyperlipidemia, hyper-homocysteinemia, tobacco consumption in the form of smoking or tobacco chewing, obesity, sedentary stressful life, male sex, and familial history of premature IHD or sudden death. Frank in 1973 first time observed that the diagonal ear crease (DELC) associated with premature IHD.\[[@ref3]\] Lichtenstein *et al*. in 1974\[[@ref3]\] reported that 47% had diagonal ear crease associated with myocardial infarction. Prevalence of ear crease often reported in the sixth to ninth decades of life.\[[@ref4]\] Presence of bilateral ear lobe crease often accompanied by vascular dysfunction\[[@ref5]\] Postmortem study confirmed the significant positive correlation between the presence of ear lobe crease and coronary heart diseases. Similarly, risk of cardiovascular death were 1.55--1.74 times greater than those without crease.\[[@ref6]\] Male pattern baldness, diagonal ear lobe crease, and xanthoma alone or combination accompanied with increased risk of IHD and acute myocardial infarction.\[[@ref7]\] DELC is independent or accompanied with ischemic stroke in addition to IHD.\[[@ref8]\] DELC can be easily seen while examining ear, nose, throat to rule out malignancy, IHD and carotid artery disease.\[[@ref9]\] Patients with classical IHD accompanied with risk factors had DELC at a higher frequency.\[[@ref10]\] In a busy outpatient department, clinical detection of earlobe crease may facilitate early diagnosis in patients at high risk for IHD\[[@ref11]\] We report that ear lobe crease is a premonitory sign of impending IHD, accompanied with hypertension, DM, hyperelipidemia, smoking, raised body mass index (BMI), and occipital baldness at peripheral hospital.

Patients and Methods {#sec1-2}
====================

Patients with the complain of chest pain at outpatient department from January 2012 to December 2015 were studied in detail and investigated to rule out angina pectoris, acute myocardial infarction, hypertension, DM, raised lipid levels, smokers, tobacco chewers, and occipital baldness. All the patients examined for presence of diagonal ear lobe crease (DELC) and investigated for BMI, height, electrocardiography changes, and coronary angiography. DELC is characterized by a deep, obliquely diagonal earlobe creases run from lower pole of the external meatus, diagonally backward to the edge of the lobe at approximately 45° \[[Figure 1](#F1){ref-type="fig"} and [Table 1](#T1){ref-type="table"}\],\[[@ref3]\] premature arcus senilis and cataract \[[Figure 2](#F2){ref-type="fig"}\].

![Diagonal ear lobe crease seen in 53 years old male suffered of unstable angina pectoris](JFMPC-7-1361-g001){#F1}

###### 

Shows basic socio-demographic characteristics of study subjects

![](JFMPC-7-1361-g002)

![Bilateral premature arcus senilis seen in patient described in [fig 1](#F1){ref-type="fig"}](JFMPC-7-1361-g003){#F2}

Hypertension {#sec2-1}
------------

Blood pressure Measured by mercury sphygmomanometer \>140/90 mm hg included in hypertension group.\[[@ref12]\]

Ischemic heart diseases {#sec2-2}
-----------------------

Classic manifestation of IHD is angina which is characterized by heaviness in the chest, squeezing or a burning feeling, or suffocation or difficult in breathing. Chest pain or discomfort radiated to left shoulder, neck, jaw, epigastrium, or inner side of left arm or at times both arms. Chest pain intensity is built up over period of minutes (less than 2--10 minutes). Pain may start with exercise or psychological stress and strain or cold weather. Unstable angina is characterized by severe intolerable chest pain at rest. Acute myocardial infarction is characterized by sudden onset of retro-sternal severe agonizing chest pain lasting for \>30 minutes or longer, pain referred to both shoulder and arms, associated with shortness of breath, profuse sweating, weakness, nausea, and vomiting or shock.\[[@ref13]\] Electrocardiograms (ECG).-Angina-resting ECG may be normal. During chest pain, ST-T changes suggestive IHD or positive stress test further evaluated by coronary angiography.

Acute myocardial infarction {#sec2-3}
---------------------------

Patients presenting with ischemic symptoms and typical ST -- segment elevation measured at the "J" point. ST segment elevation should be found in two contiguous leads and ≤0.25 mV in men below the age of 40 years and ≥0.2 mV in men over the age of 40 years or ≥0.15 mV in women in leads V2-V3 or ≥0.01 mV in other leads without left ventricular hypertrophy or LBBB and new LBBB and appearance of new pathological "Q" waves. Acute inferior wall infarction accompanied with ST elevation in right precordial chest leads suggestive of right ventricular Infarction and reciprocal changes in lead V1-V3. The terminal T-wave is positive (ST elevation equivalent) and may be confirmed by concomitant ST elevation in lead V7-V9. ST elevation in AVR \[[Figure 3](#F3){ref-type="fig"}\] and inferior lateral ST depression indicates left main coronary obstruction.\[[@ref14]\]

![ST segment 3 MM elevated in AVR, 3MM ST segment depression in lead I, AVL, V4toV6, left anterior hemiblock with right bundle branch block, patient of unstable angina pectoris](JFMPC-7-1361-g004){#F3}

DM -- Fasting blood sugar: 126 mg/dL or ≥7.0 mmol/L (normal 100 mg/dL or \<5.6 mmol/L, HbA1c \<5.6%); 2 hours of postglucose (1 g/kg glucose): 200 mg/dL or 11.1 mmol (normal 140 mg/dL or \<7.8 mmol, Hba1c \> 6.5%).

Lipids-Optimal total cholesterol level \<200 mg/dl (5.2 mmol/L) and LDL-C \<115 mg/dl (3mmol/L); above this is hyperlipidemia.\[[@ref15]\]

Smoker -- One pack of cigarettes or bidis (tobacco packed in a rolled leaves) per day for period between 1 month and 20 years.

Crown top baldness or occipital with or without fronto-parietal male pattern baldness. BMI is calculated by weight in kg/m^2^.

About 177 patients undergone coronary angiography; of these, 22 had normal coronaries with no DELC.

About 155 (87.57%) cases with DELC showed lesion in one vessel, 24 (15.49%); two vessels, 79 (50.96%); and three vessels, 52 (33.54%). About 10 (6.45%) patients had acute myocardial infarction, 7 (4.51%) had old myocardial infarction, 5 (3.22%) undergone CABG, and 23 (14.83%) undergone angioplasty. Remaining could not afford the invasive treatment and were put on medical line of treatment.

Results {#sec1-3}
=======

Out of 888 patients studied, 645 (72.6%) had hypertension, 508 (57.2%) had DELC, of these, 486 (95%) suffered from IHD, 264 (52%) had DM, 508 had raised blood pressure, occipital baldness were present in 246 (48%), and hyperlipidemia in 325 (64%). In males, aged ≥50 years, DELC is significant with odds ratio 7.49 (95%CI: 3.97--14.1, *P* \< 0.001). Significant association between DELC and BMI ≥25 in male \>50-year old with odds ratio 2.08 (95% CI: 1.27--3.39, *P* = 0.003).

Interpretations -- Presence of DELC with or without hypertension, hyperlipidemia, smoking, overweight, occipital baldness, and DM is a diagnostic sign of impending IHD.

Statistical analysis {#sec2-4}
--------------------

All statistical analysis was done by using Epi-Info 7 software \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. Descriptive analysis was done by using counts and percentages. Numerical variables were summarized using mean and standard deviation and were also converted into appropriate categories and then summarized as counts and percentages. Association of ear crease with all variables was tested by using Chi-square test and odds ratios with 95% confidence intervals. Similarly association of IHD with all variables was tested using Chi-square test and odds ratios with 95% confidence intervals. Age (\>50 years) and gender (males) are known independent risk factors; therefore, we have performed all analyses in four subgroups, that is, age \<50 years: males, females and age \>50 years: males, females. Logistic regression analysis was used, wherein IHD was entered as outcome, and presence of ear crease, smoking, hyperlipidemia, BMI \>25, hypertension, DM, occipital baldness, and height \>160 cm were entered as independent factors depending on their *P* value in univariate analysis. For all analyses, *P* \< 0.05 was considered as statistically significant.

###### 

Shows univariate analysis for association of ear crease with other variables

![](JFMPC-7-1361-g005)

###### 

Shows diagnostic test parameters for presence of ear crease as test for IHD

![](JFMPC-7-1361-g006)

Presence of DELC along with risk factors such as hypertension, hyperlipidemia, smoking, occipital baldness, and DM is a diagnostic and significant clinical sign of IHD.

Discussion {#sec1-4}
==========

This is the first prospective study of DELC in 888 patients studied at peripheral hospital at Mahad. DELC a premonitory skin marker of IHD accompanied with risk factors such as hypertension, smoking, tobacco consumption, hyperlipidemia, DM, BMI and crown top or occipital baldness in Indian population. Our findings confirmed that the presence of DELC is indicative of undermined or impending IHD.\[[@ref8][@ref11][@ref16][@ref17]\]

DELC characterized by crease run from lower pole of the external meatus, diagonally backward to the edge of the lobe at approximately 45° \[[Figure 1](#F1){ref-type="fig"}\]. DELC and coronary artery sclerosis arose simultaneously because the ear lobe and heart are supplied by "end arteries" without possibility of collateral circulation. DELC may reflect skin aging that parallels the aging changes in coronary arteries.\[[@ref18]\] Study of Japanese male patients having DELC and multiple metabolic risk factors for coronary artery disease demonstrated shortened telomeres.\[[@ref19][@ref20]\] Early atherosclerosis results in smooth muscles' hypertrophy and proliferation with contraction band ear crease.\[[@ref21]\] The hair follicles are target for androgens and androgen receptors are significantly higher in dermal papilla cells from balding scalp compared with nonbalding scalp follicles.\[[@ref7]\] This and other observations showed that free testosterone acts on both the hair and the vessel wall, resulting in both male pattern baldness and proliferation of smooth muscle cells and atherosclerosis. Loci on chromosome 7 and 20 associated with male pattern baldness and cardiovascular disease in males. Possible explanation for increased risk of IHD associated with presence of ear lobe crease due to altered characteristics of the connective tissue in men and postmenopausal women reflected both in the dermis and arterial intima \[[Table 2](#T2){ref-type="table"}\].\[[@ref7]\]

In this study, out of 277 patients undergone coronary angiography; of these, 155 (87%) had significant coronary artery stenosis and are more significance in Indian population as compared with 64.30% reported from Finland.\[[@ref22]\] In rural Indian population, significant correlation of DELC with DM, IHD, and tobacco chewing seen in females. In males, hyperlipidemia, IHD, and crown top baldness are accompanied with DELC \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\].

Presence of DELC is most sensitive and significant external marker for IHD. We noted that there is significant association between DELC and IHDs in females ≥50- year old with odds ratio 18.54, and in males \>50 IHD with odds ratio 5.39, whereas \<50 DELC accompanied with IHD, odd ratio 3.79, hyperlipidemia 6.35, and occipital baldness 7.49.\[[@ref18]\] Significant association between DELC and BMI ≥25 in males \>50-year old with odds ratio 2.08 (95% CI: 1.27--3.39, *P* = 0.003). In this study, we reported 57% patients had DELC as compared with 47% patients studied at New York urban population.\[[@ref8]\] Main finding of this study is that there was significant association between DELC and IHD, hypertension, DM, hyperlipidemia, tobacco consumption (smoking and tobacco chewer), and occipital baldness \[Figures [1](#F1){ref-type="fig"}-[5](#F5){ref-type="fig"}\], similar to Chinese patients.\[[@ref23]\] In terms of gender, our result showed that DELC is more common in female associated with IHD hyperlipidemia, DM, than males except occipital baldness. Genetic association between C-3-F Gene, DELC and essential hypertension with atherosclerosis reported from Demark study.\[[@ref24]\] Hou *et al*. from China in a small study reported that DELC is an independent risk factor or early sign of atherosclerosis.\[[@ref25]\] In this study, 10 patient had acute myocardial infarction, and 7 with old myocardial infarction, which confirmed that patients with DELC more likely to have cardiac events than those without. About 87% of cases with DELC undergone coronary angiography and had lesion in coronaries as compared with 12.42% with without DELC having normal coronaries. Similarly, almost 11,000 Danish participants were closely studied and were followed to 35 years. The study found that DELC was significantly associated with an increased risk of developing clinically significant heart diseases including acute myocardial infarction.\[[@ref7]\] The association remained, even when accounting for the effects of the risk factors suggesting that DELC was independently associated with heart disease.

![Extensive diffuse atherosclerotic lesion in right coronary of patient of unstable angina pectoris](JFMPC-7-1361-g007){#F4}

![Extensive diffuse atherosclerotic lesion in left circumflex and anterior descending coronary patient of unstable angina pectoris](JFMPC-7-1361-g008){#F5}

In this study, the sensitivity of DELC and IHD varied from 46 to 83.5 and specificity from 51 to 81.7 in relation to different age and sex \[[Table 3](#T3){ref-type="table"}\]; our findings are comparable with the report of Rodríguez-López *et al*.\[[@ref8]\] Roman emperor Hardian died of heart disease due to hypertension and coronary atherosclerosis supported by the identification of bilateral ear lobe creases on sculptures.\[[@ref8]\] Similar observation of correlation of DELC with diabetic retinopathy was noted in Indian urban population. Presence of DELC with vertex baldness or occipital or crown top baldness associated with increased risk of IHD. Males aged 50 years are significant with odds ratio 7.49 (95% CI: 3.97--14.1, *P* \< 0.001), whereas males aged ≥50 are significant with odds ratio 3.27 (95% CI: 1.1.98--5.42, *P* \< 0.001). In this study, we noted significant comparable association between DELC and IHD \[Tables [2](#T2){ref-type="table"} and [3](#T3){ref-type="table"}\]. There is a strong genetic predisposition to occipital baldness-related high circulating androgen. Size of coronaries depends upon height of individual. Nelson *et al*. from UK reported that person with height \>180 cm is less likely suffered of premature coronary heart disease.\[[@ref26]\] Indian population with low height accompanied with small size coronaries is more prone for obstruction with a size of plaque seen in UK population with height 180 ± 8 cm.\[[@ref23]\] In this study, we noted that male with mean height 166.4 and female with mean height 151.1 are more prone for coronary artery disease with DELC.

In developing country like in India, 70%--80% population stays at rural setting with no laboratory investigations and no specialists are available. In such situation, health workers and peripheral doctors can be trained. Regarding presence of the DELC, a clinical marker can be easily noted by nonclinician or health workers may be used to identify person with high risk of IHD accompanied with risk factors.

Declaration of patient consent {#sec2-5}
------------------------------

The authors certify that they have obtained all appropriate patient consent forms. In the form the patient(s) has/have given his/her/their consent for his/her/their images and other clinical information to be reported in the journal. The patients understand that their names and initials will not be published and due efforts will be made to conceal their identity, but anonymity cannot be guaranteed.

Financial support and sponsorship {#sec2-6}
---------------------------------

Nil.

Conflicts of interest {#sec2-7}
---------------------

There are no conflicts of interest.

We are grateful to DR Abhijit P Pakhare department of community and family medicine, AIIMS Bhopal, Madhya Pradesh For statistical analysis.
